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ABSTRACT

Background: Physical therapy interventions of exercise and manual therapy provide benefit in treatment of subacromial
pain syndrome (SAPS). Dry needling is an emerging technique for treating musculoskeletal conditions; however, conflicting
investigative evidence exists regarding the use of dry needling for SAPS.

Purpose: The purpose of this case series was to describe the use of dry needling, in conjunction with exercise, as a manage-
ment strategy for patients meeting clinical diagnostic criteria of SAPS and to observe the short- and intermediate-term
effects of dry needling with therapeutic exercise in this population. A secondary purpose was to describe a framework of
clinical reasoning to guide the pragmatic application of dry needling and exercise in clinical practice.

Study Design: Case series.

Methods: Twenty-five patients met criteria for SAPS and provided informed consent. Patients received examination-based
dry needling for the first two visits with exercises added beginning at the third treatment session to help distinguish treat-
ment effects. The primary outcome measure used in this study was the Quick Disabilities of the Arm, Shoulder, and Hand
(Q-DASH) survey assessed at their third clinical visit, at four-weeks after starting intervention and again at a three-month
follow up visit.

Results: On the Q-DASH survey 21 of 24 patients reported improvement at the third visit (range 4.5 to 38.6 points) and 19
of 22 reported improvement at the 3-month follow-up (range 0.1-54.5 points) relative to baseline. Sixteen of 24 patients at
the third visit and 19 of 22 patients at the 3-month follow-up reported Global Rating of Changes scores of + 3 or greater.

Conclusion: This case series provides insight to the observed short- and intermediate-term effects of dry needling combined
with exercise for SAPS. Additionally, it discusses the framework of clinical reasoning when applying this intervention. The
results are encouraging for dry needling as an adjunct to exercise for treating patients with SAPS.

Level of Evidence: Therapy, level 4
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INTRODUCTION

Shoulder pain accounts for 14-21% of all primary care
musculoskeletal complaints with an estimated direct
cost of $7 billion per year in the United States.'* Sub-
acromial pain syndrome (SAPS) involves a spectrum
of subacromial space pathologies, including partial
thickness rotator cuff tears, rotator cuff tendinosis,
calcific tendinitis, and subacromial bursitis.> Com-
mon interventions for SAPS include medication,®”
exercise,® manual physical therapy,®" injections and
surgery.”!'*!* Surgery and injections may not pro-
vide any additional benefit over lower risk physi-
cal therapy strategies.”!'"!* Exercise programs aim to
improve shoulder motion, scapular and rotator cuff
muscle strength, and shoulder function, in order to
reduce pain in patients with SAPS.®'° The addition of
manual physical therapy to a comprehensive exer-
cise program results in greater reduction in pain and
improvement in function as well as greater improve-
ments in strength compared to exercise alone.®!
Recent guidelines also recommend considering the
treatment of myofascial trigger points in the man-
agement of SAPS,° which have been identified as a
common source of symptoms in patients with unilat-
eral, non-traumatic shoulder pain.'®

Dry needling is an emerging treatment technique in
which a monofilament needle is inserted in areas of
trigger points resulting in a local twitch response (con-
traction of the muscle). Several systematic reviews
suggest measured benefits related to dry needling
in multiple body areas in order to reduce pain and
improve function.?*?® A 2015 systematic review spe-
cifically of dry needling for neck and shoulder pain
recommended dry needling for treating trigger point
pain in the short- and intermediate-term effects.”
More recent evidence on the effectiveness of dry nee-
dling for SAPS is mixed. A 2017 randomized clinical
trial found large between group effect sizes in shoul-
der disability favoring the addition of dry needling to
a therapeutic exercise program at 3-month, 6-month,
and 12-month follow-up.?® However another 2017
trial found no intermediate- or long-term differences
in pain or function between groups that receive indi-
vidualized physical therapy compared to individual-
ized physical therapy with dry needling.?

Currently there is minimal information regard-
ing the process of utilizing dry needling as well

as a lack of discussion regarding the framework
of clinical reasoning in the application of dry nee-
dling throughout an episode of care for patients with
SAPS. Moreover, it is possible that differences in the
dry needling treatment parameters could explain
the different outcomes between the two previ-
ously mentioned 2017 clinical trials.?®?° Studies are
needed that specifically document the details of dry
needling utilization including specific examination
findings, treatment parameters, and individualized
patient responses. Therefore, the purpose of this
case series was to describe the use of dry needling,
in conjunction with exercise, as a management strat-
egy for patients meeting clinical diagnostic criteria
of SAPS and to observe the short and intermediate
term effects of dry needling with therapeutic exer-
cise in this population. Additionally the authors dis-
cuss how a framework of clinical reasoning may be
applied in the utilization of dry needling and exer-
cise in an examination-based pragmatic approach to
treating patients with SAPS.

METHODS

Patients

Twenty-five patients referred to physical therapy for
shoulder pain met the inclusion and exclusion criteria
(Table 1) and agreed to participate in this study after a
formal informed consent process. Patients in this study
received treatment between March and November of
2014. Patients were informed that the data collected
during this study would be submitted for publication
and that their information would be protected in accor-
dance with the U.S. HIPPA provisions. This study was
approved by the IRB of Brooke Army Medical Center,
Fort Sam Houston, Texas.

Outcome Measures

The primary outcome measure used in this study
was the Quick Disabilities of the Arm, Shoulder, and
Hand (Q-DASH) survey which is reliable (Cronbach'’s
o .92-.95) and valid (Pearson’s correlation to Shoul-
der Pain and Disability Index .84), and is responsive
to symptom and functional change across a num-
ber of shoulder pathologies.?> The Q-DASH includes
eleven items scored on a 1-5 scale resulting in a
value that is transformed to a 100-point scale. Higher
scores on the Q-DASH indicate greater disability.
The reported normative value of the Q-DASH in
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Table 1. Inclusion and Exclusion Criteria.

Inclusion Criteria

e 18-65 years of age

e Eligible for military health care

e 3 or more positive SAIS tests: Hawkins-
Kennedy, Neer, painful arc, empty can,

and pain with resisted external rotation® 43
Pain located in the anterior and/or lateral
shoulder region

Sufficient English language skills

Exclusion Criteria

Pending litigation or worker’s
compensation

Exam suggestive of adhesive capsulitis
History of shoulder fracture

Cervical radiculitis or radiculopathy
History of systemic or neurological
disease

PT or chiropractic treatment in last 6
months

Currently taking anticoagulation
medication or history of bleeding disorder

Table 2. Outcome Measure Data Collection Timeline.

Initial Exam Visit 2 Visit 3 4-Weeks 3-Months
Q-DASH X X X X X
NPRS X X X X X
Abduction AROM X X X X X
GROC X X X X

timepoint.

NPRS: Numeric Pain Rating Scale
AROM: Active Range of Motion
GROC: Global Rating of Change

Outcome measures were obtained prior to further examination and treatment at each

Q-DASH: Quick Disabilities of the Arm, Shoulder, and Hand

the general population is 10.1 (SD 14.7)* and the
minimal clinically important difference (MCID) is a
change of 15.9 points on the 100-point scale.**

Secondary outcome measures included the Numeric
Pain Rating Scale (NPRS), shoulder abduction active
range of motion (AROM), and the Global Rating
of Change (GROC) scale. The NPRS is an 11-point
numeric scale on which patients rate their worst level
of pain in the last 24 hours, best level of pain in the
last 24 hours, and their current level of pain. In this
study, an average of these three reported values was
used to represent a patient’s pain level as described by
Michener.* The reported MCID for the NPRS ranges
from a 1.1-2.17 point change on the 11-point scale.**
A change value of two points on the NPRS was used
for the MCID. With the identified contributing factors
in this patient population of working overhead and
throwing,*”*® shoulder abduction AROM was selected
as an objective measurement because it is a physi-
ological movement frequently required to get into the
functional overhead position. We measured abduction
AROM in standing as described by Muir et al.*® While
supine AROM is reported to have greater reliability,*
measuring in standing and rounding to the nearest
5 degrees is more consistent with examination in

clinical practice due to it being more functionally rel-
evant and clinically expedient. A Minimum Clinical
Difference (MCD) of 11 degrees was used for stand-
ing shoulder abduction when performed by a single
rater in this study.** The GROC is a 15-point Likert
scale whereby patients rate their perceived change
in their condition.* The scale ranges from -7 (“a very
great deal worse”) to zero (“about the same”) to +7 (“a
very great deal better”). In this study, GROC scores of
+3 (“somewhat better”) or greater were determined
to represent clinically meaningful improvement.*

Patients completed the Q-DASH and NPRS and the
treating therapist measured shoulder abduction AROM
at baseline and at the second and third treatment ses-
sions, then again at the four-week and three-month
follow-up appointments. Patients provided their GROC
at the second and third treatment sessions and at the
four-week and three-month follow-up appointments.
Outcome measures were assessed prior to additional
intervention at each measurement interval. (Table 2)

Examination

After completing the baseline self-report question-
naires, patients participated in a comprehensive
patient-focused interview and an appropriately
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tailored physical examination at a vigor based on the
severity and irritability of symptoms.*** Clinical rea-
soning is required to prioritize diagnostic hypotheses,
determine structures to be examined, choose the cor-
responding examination procedures and discern how
interventions will be used to address findings from
the examination. The initial physical examination
included manual examination of physiologic active
and passive shoulder range of motion (ROM), manual
muscle testing (MMT) of the shoulder, impingement
provocation tests,** and careful palpation of soft tis-
sue structures including muscles and tendons in the
shoulder region. Shoulder AROM, MMT, and impinge-
ment provocation tests were performed with the
patient in standing, while passive shoulder ROM was
evaluated with the patient lying supine on an exami-
nation table with the examining therapist observing
and documenting changes in symptoms with each
examined motion. Palpation of anterior musculature
performed with the patient lying in supine included
the pectoralis major and minor, anterior and middle
deltoid, coracobrachialis, and biceps muscles. Palpa-
tion of posterior musculature performed with the
patient lying in prone included the supraspinatus,
infraspinatus, teres minor and major, posterior del-
toid, latissimus dorsi, thomboid minor and major,
lower/middle/upper trapezius, cervical paraverte-
bral, and thoracic paravertebral muscles.

Careful and thorough palpation was conducted by
the examining therapist for the identification of trig-
ger point taut bands and/or areas that reproduced
the patients’ familiar symptoms.?** Some discomfort
is not uncommon when palpating muscles so it was
important for the therapist in these cases to differenti-
ate between what was potentially “normal” discomfort
and areas that produced the patients’ familiar symp-
toms. These areas were documented by the therapist
based on the level of pain and how closely it correlated
with the patients’ familiar symptoms. This allowed
the physical therapist to prioritize muscles and trig-
ger points for treatment during the first visit. Primary
trigger points were identified in muscles where taut
bands were more pronounced and/or muscles which
most closely produced the patients’ familiar symptoms
upon palpation. Secondary trigger points were classi-
fied by the presence of taut bands and/or symptom
production with a lesser degree of correlation to the
patients’ familiar symptoms. All patients participating

in this study had at least one area upon palpation that
met the criteria for a trigger point.

At each visit, the physical therapist re-evaluated the
previous relevant findings and added to the exami-
nation by incorporating examination of the cervical
spine, thoracic spine, rib cage and elbow. If these
adjacent regions were judged to be contributing to the
patient’s shoulder complaint, intervention in the form
of joint mobilization, soft tissue mobilization, nerve
glides, or exercise were added to the plan of care pro-
gram. The most commonly used manual examination
of passive accessory motions of the shoulder included
superior-to-inferior, anterior-to-posterior, and poste-
rior-to anterior glides of the head of the humerus in
the glenoid and nerve mobility.* At successive treat-
ment sessions, the physical therapist also reassessed
previously identified trigger points, examined for new
trigger points, and re-prioritized treatment based on
evaluation of the relative contribution to the patients
ongoing symptoms and functional limitations.

Interventions

The treatment approach in this study consisted of dry
needling into trigger points within the region of the
shoulder followed by the integration of upper quarter
strengthening and range of motion exercises”!**® to
address specific impairments identified upon exam-
ination. One physical therapist with seven years of
clinical experience completed all the examinations
and interventions on the patients. The physical thera-
pist had three years of dry needling experience (2010-
2013, Level I/Level II Kinetacore certification), was
board certified in orthopedics, and was participating
in a full time, orthopedic manual physical therapy
fellowship training program at the time of the study.
The clinical reasoning integral to the fellowship train-
ing was used in the examination and treatment pro-
gression of all patients in this observational study.

Dry Needling: The technique included insertion of
a sterile, disposable, solid filament needle (Seirin
Corp., Shizuoka, Japan) into the identified muscles.
The size of the needle was either 0.30x50 mm or
0.30x60 mm based on the location of the muscle,
the amount of muscle mass, and the amount of sub-
cutaneous tissue that required penetration to reach
the trigger point. Clean technique was used through-
out all treatment procedures which involved hand
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washing; use of clean, latex-free exam gloves; and
cleaning the patient’s skin with an alcohol swab
prior to treatment.*® The treating physical therapist
administered dry needling to the muscles identified
during the examination as having taut bands and/
or palpable areas within the muscle that reproduced
the primary shoulder symptoms of each patient.
Each needle insertion lasted approximately five sec-
onds using a sparrow pecking (in and out motion)
technique.” Routine examination also included pal-
pation of the cervical and thoracic paravertebral
muscles; however, none of the patients in this study
had identifiable trigger points in these areas. The tai-
lored treatment approach continued by determining
the patient’s intra- and inter-session response to each
application of dry needling and progressing exami-
nation and treatment accordingly. For example, at
initial examination the physical therapist may have
found three or more muscles with trigger points
that correlated with a patient’s symptoms however,
dry needling treatment at the initial visit typically
did not include more than two muscles. Prioritizing
treatment to those areas thought to be most directly
related to the presenting symptoms and functional
impairment and limiting the number of trigger points
treated allowed careful assessment of the results of
treatment before providing additional treatment.
Muscles identified as primary areas of trigger points
sometimes required treatment at more than one
visit. After treating the primary trigger points, the
physical therapist would move on to treat secondary
trigger points if they were still present. Appendix
1 provides the total number of visits in which each
patient received dry needling, which muscles each
patient received needling to at each visit, and how
many trigger points were treated within each muscle.
At each follow up, patients were questioned about
adverse events following dry needling treatment.

Dry needling was explained to the patients as a treat-
ment that consisted of inserting a thin needle into
muscles that were identified as painful during the
examination with the intent of eliciting contractions
of the muscles. It was discussed with the patients
that the desired effect of the treatment was to reduce
pain and improve their movement and function.

Therapeutic Exercise: To observe the short-term
effects of dry needling in this study, strengthening

and range of motion exercises were not introduced
until after measuring outcomes at the third patient
visit. The treating physical therapist selected exer-
cises that reinforced the dry needling treatments
by addressing muscular weakness and movement
impairments identified in the examination. Prior
to leaving the clinic patients performed their exer-
cises with the supervision of the physical therapist
to assess performance and to ensure that the exer-
cises did not provoke symptoms.*® The carefully con-
structed exercise program evolved over the course
of several appointments with the progression of
exercises in volume or intensity or the addition of
one or two exercises added at each appointment.
The total number of exercises for each patient was
based on impairments to strength and movement
and each patient’s ability to learn and perform exer-
cise. Patients were instructed to perform strength-
ening exercises in three sets of ten repetitions in a
range that did not provoke increased pain, with sets
spread throughout the day, rather than back-to-back,
if this allowed improved tolerance. Patients were
instructed to perform movement exercises for five to
ten repetitions in the morning, afternoon, and eve-
ning by moving the shoulder to the point of an initial
increase of symptoms and holding in that position for
30 seconds, attempting to move a little further into
the range during that period of time, without provok-
ing a significant increase in symptoms. Each patient
received an exercise tracking log to record exercise
compliance. Appendix 1 also identifies the exercises
prescribed to each patient over the course of the
study. Patients used either a cane or the hand of their
uninvolved side to help with movement exercises as
needed. All strengthening exercises employed elastic
bands or body weight for resistance.

OUTCOMES

Table 3 summarizes the demographics of the patients
that participated in the study. Twenty-one out of
the 25 patients in this case series were able to com-
plete all outcome measures for all time points. Table
4 provides a complete accounting of the Q-DASH,
NPRS, AROM, and GROC outcomes for each patient.
Figure 2 shows the mean changes in Q-DASH and
abduction AROM for all patients in the case series.
No patients reported any adverse events other than
localized pain during the dry needling treatment

The International Journal of Sports Physical Therapy | Volume 14, Number 4 | August 2019 | Page 641




Table 3. Patient Demographics.

Duration of
Patient | Gender | Age BMI Symptoms Ethnicity
(weeks)
1 M 50 30.8 12 White
2 M 63 23.3 28 White
3 F 52 23.8 8 African American
4 M 37 29.7 3 African American
5 M 45 24.6 104 White
6 M 36 35.0 12 African American
7 M 38 29.7 12 White
8 M 50 28.9 4 African American
9 F 39 33.5 52 African American
10 M 30 26.9 Hispanic
11 M 35 27.6 12 White
12 F 34 24.8 8 Asian
13 F 37 27.6 2 Hispanic
14 M 45 25.0 16 White
15 F 41 31.1 52 African American
16 M 26 32.8 260 White
17 F 24 31.6 52 White
18 M 45 29.7 104 Hispanic
19 M 26 26.5 12 Hispanic
20 M 54 29.8 Hispanic
21 F 23 29.8 African American
22 M 34 29.8 Hispanic
23 F 59 33.1 12 White
24 E 43 28.1 12 African American
25 F 62 24.3 3 Asian

and minimal localized bruising following treatment.
No patients required additional medical care or addi-
tional medications as a result of receiving dry nee-
dling treatment.

Q-DASH: After two dry needling treatments, 21 out
of 24 patients reported improvement in Q-DASH
scores ranging from 4.5 to 38.6 points lower than
their baseline scores, with 8 of 24 (33%) exceeding
the MCID of 16 points. At 3 months, 19 of 22 demon-
strated improvements in the Q-DASH ranging from
0.1 to 54.5 points lower than their baseline scores,
with 11 of 22 (50%) exceeding the MCID. (Figure 1)

NPRS: At the third visit 22 of 24 patients reported
reduced pain on the NPRS ranging from 0.7 to 6.7
points less compared to baseline with 8 of 24 (33%)
meeting the MCID. One patient reported a 0.6-point
increase and another reported a 2.6-point increase
in pain on the NPRS at the third visit. At 3 months
20 of the 22 patients reported improvement on the

NPRS ranging from 0.4 to 6.3 points on the 11-point
scale with 13 of 22 (59%) meeting the MCID.

Abduction AROM: Eighteen of 24 patients demon-
strated limitation to abduction AROM at the initial
examination. After two dry needling treatments, 15
of 18 patients with movement limitations at initial
examination demonstrated improvement in their
abduction AROM ranging from 10 degrees to 120
degrees compared to baseline, with 10 of the 18 (56 %)
exceeding the MCID. No patients experienced wors-
ening AROM compared to baseline after the initial
two dry needling treatments. At the 3-month follow-
up, 14 of 16 (88%) patients with AROM impairments
at baseline demonstrated improvements in abduc-
tion that exceeded the MCID. After demonstrating
improvements in abduction AROM exceeding the
MCID at the 2™ and 3" visits, one patient (#20) had
worse AROM at the 3-month follow-up. One patient
(#19) demonstrated no changes in abduction AROM
at any time point.
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Table 4. Individual Outcomes at Each Data Collection Point.

Patient Baseline 2nd Visit 3rd Visit 4-Week 3-Month
QDASH 29.55 20* 13.64* 15.9 4.5*%
1 NPRS 5.3 5.3 3 3 0.7
AROM 920 100 140* 180* 180*
GROC 3* 4* 5% 6*
QDASH 54.55 61.36 47.73 50 DNF
2 NPRS 5.7 5.3 4.7 4.3 DNF
AROM 80 95%* 140* 170* DNF
GROC 0 3* 0 DNF
QDASH 50 25% 13.64* 6.8* 29.5%
3 NPRS 7 33 0.33 1.3 3
AROM 90 100 160* 180* 180*
GROC 3* 6* 6* 5%
QDASH 27.27 20.5 15.9 34.1 38.6
a NPRS 4.3 4 33 4.3 4.3
AROM 130 130 130 120 180*
GROC 0 2 -4 -1
QDASH 13.64 22.73 9.09 11.36 6.82
5 NPRS 2 4 1.3 1.3 0.67
AROM 160 170 180* 180* 180*
GROC -3 3* 5% 6*
QDASH 40.9 43.2 36.4 11.36* 2.27*
6 NPRS 6.3 4.3 4.3 2.3 0.33
AROM 90 180* 180* 180* 180*
GROC 0 1 5% 6*
QDASH 22.73 27.3 11.36 9.1 18.18
7 NPRS 2 2 2 1.7 2
AROM 180 180 180 180 180
GROC 0 0 0 0
QDASH 20.5 18.2 6.8 9.09 9.09
8 NPRS 5.7 3.7 2.7 1.3 1.3
AROM 150 130 170* 180* 180*
GROC 0 3* 6* 6*
QDASH 29.5 15.9 o* 0* 0*
9 NPRS 5.7 23 1.3 0 0.67
AROM 110 150* 180* 180* 180*
GROC 4* 6* 7 6*
QDASH 25 27.3 31.8 DNF DNF
10 NPRS 2 1.7 0.3 DNF DNF
AROM 180 180 180 DNF DNF
GROC 0 0 DNF DNF
QDASH 20.45 6.8 2.3% 0* 0*
1 NPRS 1.7 0 0 0.33 0
AROM 180 180 180 180 180
GROC 4* 6* 6* 5%
QDASH 63.6 65.9 50 30* 27.5*
12 NPRS 7 6 5.3 3.7 33
AROM 70 90* 120* 160* 180*
GROC 3* 3* 5% 6*
QDASH 50 52.27 65.9 45.5 34.09
13 NPRS 4.7 6 7.3 4.3 2
AROM 80 120* 90 110* 110*
GROC 0 -5 2 4*
QDASH 18.2 11.36 2.3% DNF o*
14 NPRS 1 0.3 0 DNF 0
AROM 180 180 180 DNF 180
GROC 5% 6* DNF 6*

The International Journal of Sports Physical Therapy | Volume 14, Number 4 | August 2019 | Page 643




Table 4. Individual Outcomes at Each Data Collection Point. (continued)

Patient Baseline 2nd Visit 3rd Visit 4-Week 3-Month
QDASH 52.3 43.2 45.5 38.6 61.36
15 NPRS 5 4 4.3 3 5.3
AROM 120 130 140* 140* 145*
GROC 2 5% a4* 3*
QDASH 15.9 15.9 25 114 2.27
16 NPRS 3.7 3 43 2.7 0.67
AROM 140 160* 140 130 180*
GROC 3* 3* 5% 7*
QDASH 36.4 Withdrew
17 NPRS 7.3 Withdrew
AROM 100 Withdrew
GROC Withdrew
QDASH 20.5 25 13.6 20.45 20.45
18 NPRS 2 1.3 1.3 2.3 2
AROM 130 180* 180* 180* 180*
GROC 0 4% 3* 4*
QDASH 11.36 6.82 9.09 9.09 13.63
19 NPRS 4.7 4 3.67 33 4.3
AROM 90 90 90 90 90
GROC 0 0 0 0
QDASH 54.5 18.18* 31.8*% 34.09* 38.6*
20 NPRS 3 1.3 23 3 4.3
AROM 95 140* 150* 80 90
GROC 1 2 3* 4*
QDASH 27.3 20.45 20.45 0* 0*
2 NPRS 3 1.7 2 0 0
AROM 180 180 180 180 180
GROC 1 4* 6* 6*
QDASH 13.63 11.36 6.8 9.09 4.54
22 NPRS 4 23 23 1.3 0.33
AROM 180 180 180 180 180
GROC 1 0 5% 7*
QDASH 54.54 68.18 36.36* 9.09* 0*
23 NPRS 6.3 7 4.3 1 0
AROM 65 65 125% 180* 180*
GROC -3 3* 6% 7*
QDASH 34.1 27.27 20.45 13.63* 15.9
24 NPRS 6 3.33 3.67 3 1.7
AROM 115 120 135* 145* 145*
GROC 5% 2 a4* 6*
QDASH 25 15.9 2.27* 27.27 6.8*
25 NPRS 4.3 2 1 3 0.7
AROM 60 125% 180* 180* 180*
GROC 1 7* 6* 6*
DNF - Did not follow-up
* Indicates MCID met compared to baseline

GROC: After two dry needling treatments, 15 of 24
patients (63 %) reported GROC scores of + 3 or greater,
eight of 24 (33%) reported GROC scores of 0 to +2,
and one of 24 (4%) reported a GROC score of -5. At
the 3-month follow-up two patients reported GROC
scores of 0 and one reported a score of -1, while 19
of 22 patients (86%) reported GROC scores of +3 or

greater, with 13 reporting they were “a great deal bet-
ter” (+6) or “a very great deal better” (+7). (Figure 2)

DISCUSSION

To the authors’ knowledge, this is the first large
case series describing the pragmatic application of
dry needling and exercise for patients with SAPS.
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Q-DASH and Abduction AROM Trends
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Figure 1. Primary y-axis (on left): Mean changes in Q-DASH
from Baseline to 3-Month Follow-up. Secondary y-axis (on
right): Mean changes in Abduction AROM from Baseline to
3-Month Follow-up.
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Figure 2. Global Rating of Change Scores (GROC)

+7, A very great deal better NOTE:
+6, A great deal better 2n Visit: 8 patients reported
+5, Quite a bit better GROC +3 or greater; 13 patients
+4, Moderately better reported 0 thru +2; 2 patients
+3, Somewhat better - Set as the reported less than 0
MCID for this study. 3rd Visit: 14 patients reported
+2, A little bit better GROC + 3 or greater; 8 patients
+1, A tiny bit better (almost the reported 0 thru +2; 1 patient
same) reported less than 0

0, About the same 4-Week Follow-up: 16 patients
-1, A tiny bit worse (almost the reported GROC +3 or greater; 4
same) patients reported 0 thru +2; 1
-2, A little bit worse patient reported less than 0
-3, Somewhat worse 3-Month Follow-up: 12 patients
-4, Moderately worse reported GROC +3 or greater; 2
-5, Quite a bit worse patients reported 0 thru 2; 1
-6, A great deal worse patient reported less than 0
-7, A very great deal worse

Thirteen of twenty-four patients (54%) reported
clinically meaningful improvements on the Q-DASH
after two dry needling treatments. At 3 months, 16
of 22 patients (72%) reported improvement on the
Q-DASH that surpassed the MCID.

Some muscles had multiple trigger points that each
warranted treatment. The reported frequency of
muscles needled in this study (Appendix 1) repre-
sents each time a needle was inserted into a muscle
to treat a trigger point. For the patients in this case
series, the supraspinatus and the pectoralis minor
muscles were the most frequent locations of trigger
points. Because primary trigger points sometimes
required more than one treatment session to resolve,
these muscles were needled most frequently.

A strength of this case series is that the design pro-
vided an opportunity to observe the immediate effects
of dry needling in isolation since exercises were with-
held until the third visit and after the third measure
of the dependent variables. In typical clinical practice,
we would prescribe appropriate individualized exer-
cises immediately following dry needling at the initial
treatment session. We observed that with two applica-
tions of dry needling, some patients experienced rapid
improvements in pain, function, and shoulder motion
(Table 4). It is possible that treatment expectations or
a placebo effect contributed to the positive responses
reported and demonstrated by the patients. Perhaps
the pain relief observed with the dry needling provides
awindow of decreased symptoms to initiate exercise for
additional movement and strength gains. An interest-
ing observation was the rapid improvements in motion
for patients who presented with movement impair-
ments. These improvements may be due to changes
in rotator cuff guarding through range because of the
dry needling. These changes decreased the number of
movement exercises required and may have facilitated
a more rapid introduction of strengthening exercises
through the improved range of motion. After the ini-
tiation of exercise, patients appeared to continue to
improve consistent with the reported outcomes and
prognosis for patients with SAPS treated with an exer-
cise program ®1349

The four-week and three-month outcomes of this case
series are similar to outcomes reported in previous
studies examining exercise and manual therapy for
patients with SAIS.?1%* However, the previous studies
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did not report immediate (within the first three visits)
outcomes as described in this study. The improve-
ments in ROM, shoulder function and pain reported
by most, but not all, patients within the first two vis-
its suggests dry needling may be a useful adjunct to
exercise for some patients with a clinical diagnosis
of SAPS. These findings may suggest a subgroup of
patients meeting the clinical diagnosis of SAPS that
are more responsive to dry needling interventions.

This case series utilized an examination and impair-
ment-based treatment approach using consistent clini-
cal reasoning. Information derived from the interview
revealed the likely tolerance of the patient to examina-
tion and treatment. The physical therapist’s assessment
of symptom location and behavior, functional limita-
tions, palpable trigger points, physiologic and acces-
sory shoulder and spine range of motion, and shoulder
muscle function determined the type, focus, duration,
and dose of the interventions. Detailed ongoing assess-
ment of patient status revealed the response to selected
interventions and intervention sessions.*> The treating
physical therapist applied clinical reasoning based on
this ongoing assessment to determine when and what
to dry needle as well as the type and dose of exercises
that would be most appropriate for each patient.

The potential for other body regions and disorders to
contribute to the signs and symptoms attributed to
SAPS as well as variance in the clinical presentation of
impingement syndrome underscores the importance
of performing a thorough examination that guides
impairment-based intervention. This approach may
provide a more direct path to functional improvement
than a protocol-based intervention based on a specific
diagnosis. In clinical practice, a patient diagnosed with
SAPS may present with trigger points as well as limi-
tations in joint mobility that would respond to both
dry needling and other forms of physical therapy such
as manual mobilization in addition to exercise. The
observations from this study provide preliminary evi-
dence that utilizing dry needling early in the interven-
tion process for patients with SAPS may be beneficial;
however, it also suggests that dry needling may not
provide the same level of benefit to all patients. In this
case series, each patient received dry needling based
on clinical reasoning and matched interventions to the
impairments identified during examination. Despite
having GROC scores of +3 or greater at the 3-month

follow-up, patients 1, 13, 15, and 24 each demon-
strated improvements in ROM but never obtained full
abduction AROM, possibly indicating that this group
may have benefitted from additional movement-
based interventions such as manual physical therapy.
Given the potential for rapid improvements with dry
needling as seen in the majority of these patients, one
approach would be to address primary trigger points
with 1-2 appropriately matched movement and/or
strengthening exercises at the initial visit to reinforce
the initial benefit of dry needling. Upon follow-up, 3-5
days later, if the patient has a positive response to the
dry needling and exercise combination, but continues
to have joint mobility deficits, dry needling treatment
could be continued and progressed to additional trig-
ger points while also initiating joint mobilization and
reinforcing assisted active ROM exercises. Alterna-
tively, if the patient does not have a positive response
to dry needling, while still re-assessing trigger points
and possibly progressing dry needling, greater empha-
sis may be placed on more thorough manual joint
mobility assessment and treatment followed by the
appropriate reinforcing exercises. Table 5 presents a
potential treatment pathway based on patient presen-
tation for this treatment model.

The authors acknowledge several limitations in this
study. First, the observational design of a case series
prevents the inference of any cause and effect rela-
tionships related to the reported outcomes. Second,
due to the nature of the applied interventions, the
therapist and patient were not blinded to the treatment
received and, consistent with typical clinical practice,
the treating physical therapist was responsible for
describing the treatment which could also impact the
self-report primary (Q-DASH) and secondary (NPRS
and GROC) outcome measures. Third, generalizability
of the results is limited due to a single therapist per-
forming all examinations, interventions, and collection
of outcome measures. Additionally, all patients in this
case series were active duty service members or their
beneficiaries and received care at the same facility.
Despite the limitations of this case series, the results
are encouraging for dry needling as a precursor and
adjunct to exercise for treating patients with SAPS.

CONCLUSIONS
This case series describes the outcomes of dry nee-
dling combined with exercise for patients with SAPS
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Table 5. Possible subacromial pain syndrome treatment pathway with dry needling, based on patient

presentation.

Initial Examination

Trigger points/taut bands
identified

Joint mobility
impairments identified

Treatment:

Dry needling to the primary
trigger point(s)

1-2 appropriately matched

movement or strengthening
exercises

Positive Response to Dry
Needling:

Progress dry needling and
appropriately matched
movement or strengthening
exercises if indicated.

Negative Response to
Dry Needling:

Re-assess trigger points,
use clinical judgment and
patient preferences to
determine if additional dry
needling treatment is

No Response to Dry
Needling:

If still present, re-treat
primary trigger points.

Re-assess secondary
trigger points and treat if

1st Follow-Up If no additional dry needling | warranted at this time. indicated.
is indicated and joint
mobility impairments persist, | Re-assess joint mobility Add 1-2 appropriately
transition to joint mobilization | impairments and initiate matched movement or
treatment. joint mobilization treatment. | strengthening exercises.
Reinforce joint mobilization Reinforce joint mobilization
with appropriate ROM with appropriate assisted
exercises. ROM exercises.
Positive Response to Dry | Negative Response to No Response to Dry
Needling: Dry Needling: Needling:
Progress dry needling and Re-assess trigger points, Re-assess joint mobility
appropriately matched use clinical judgment and impairments and initiate joint
movement or strengthening | patient preferences to mobilization treatment.
exercises if indicated. determine if additional dry
needling treatment is Reinforce joint mobilization
If no additional dry needling | warranted at this time. with appropriate assisted
2" Follow-Up is indicated and joint ROM exercises.

mobility impairments persist,
transition to joint
mobilization treatment.

Reinforce joint mobilization
with appropriate assisted
ROM exercises.

Re-assess joint mobility
impairments and initiate

joint mobilization treatment.

Reinforce joint mobilization
with appropriate assisted
ROM exercises.

Add 1-2 appropriately
matched movement or
strengthening exercises.

Subsequent Visits

Continue with appropriate
progression of manual
therapy and exercises as
indicated.

If patient previously
responded positively to dry
needling, continually re-
assess and treat trigger
points if they return
throughout the episode of
care.

and provides discussion on the framework of clini-
cal reasoning used in the clinical application of dry
needling. With the current substantial evidence
supporting exercise for patients with SAPS and lim-
ited evidence that manual therapy may increase
the effects of exercise interventions, future studies
should focus on determining if dry needling adds to
these effects in a meaningful way. Variables such as
chronicity of symptoms, mechanism of injury, job/
sport requirements, joint versus muscular impair-
ments, age, gender, other health impairments, and
other factors may prove to be indicators of patients
that would or would not benefit from dry needling for

SAPS. Future studies should also focus on identifying
subgroups within this patient population that would
be likely to respond favorably to dry needling inter-
vention as part of a comprehensive treatment plan.
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Appendix 1. Specifics of treatment for each patient.

_ Total #of DN Muscles Needled _ _
Patient Visits Treatments |  (#of TPs needled per muscle) Exercises Prescribed
Visit 1: Supraspinatus (3),
pectoralis minor (2)
Uil 2 Dieites] (2 Movement: Assisted
|n.frrf13p|natus _(3) flexion, assisted abduction
1 7 6 Visit 3: Deltoid (2) ;
Visit 4: Deltoid (4 Strength: external rotation,
[l Dilietl () internal rotation, scapular
Visit 5: De|t0|d (2) row, abduction
Visit 6: Infraspinatus (3)
Visit 1: Teres minor (2),
upper trapezius (3) Movement:
Visit 2: Tere§ minor (2), Pendulum, assisted hand
upper trapezius (3), behind back,
latissimus dorsi (2)
Visit 3:Pectoralis minor (2), | Strength:
2 7 6 i
Upper trapezius (2) Abduction, scapular row,
Visit 4:Teres minor (2) external rotation, internal
Visit 5: Deltoid (3) rotation
Visit 6: Pectoralis minor (2)
Visit 1: Supraspinatus (3),
upper trapezius (3)
Visit 2: Infraspinatus (2),
upper trapezius (2), Movement:
pectoralis minor (2) ’
Visit 3:Teres minor (3) Assisted hand behind back
3 8 6 Visit 4: Pectoralis minor (4), _
upper trapezius (3) Strength:
Visit 5: Pectoralis minor (2), Scapular row, external
teres minor (2) rotation, internal rotation
Visit 6: Pectoralis minor (3),
teres minor (2),
infraspinatus (3)
Visit1: Supraspinatus (2), .
infraspinatus (3), teres Movement: None
4 7 2 minor (2) Strength: external rotation,
Visit 2: Pectoralis minor (3), | internal rotation, abduction,
deltoid (3) scapular row
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Appendix 1.

Specifics of treatment for each patient. (continued)

_ T.ot.al # of DN Muscles Needled _ _
Patient Visits Treatments | of TPs needled per muscle) Exercises Prescribed
Visit 1: Teres minor (3), Movement: None

5 5 2 biceps (2) Strength: shoulder

Visit 2: Teres minor (3) protraction, scapullar row,
push-up progression
Movement:
None

Visit 1: Infraspinatus (3),

6 6 1 supraspinatus (3) Strength: external rotation,
internal rotation, scapular
row, shoulder protraction,
push-up progression
Movement: Anterior
shoulder stretch

7 6 1 Visit 1: Infraspinatus (3),
teres minor (3) Strength: Scapular row,

upper trapezius, middle
trapezius, abduction
Visit 1: Pectoralis minor (3), Movement:
deltoid (3), teres minor (3) None

8 7 3 Visit 2: Pectoralis minor (3), Strength: internal rotation,
deltoid (3) scapular row, external
Visit 3: Deltoid (2) rotation, gbductlon, push-up

progression

Movement:
Visit 1: Rhomboids (3), None
upper trapezius (2)

9 S 2 . i Strength: external rotation,
Visit 2: rhomboids (2), teres middle trapezius, scapular
minor (2), infraspinatus (2) row, abduction, push-up

progression
Movement:

10 4 4 Visit 1: Pectoralis minor (2),
teres minor (2), Pendulum
supraspinatus (2) Strength: scapular row,

abduction
Visit 2: Pectoralis minor (2),
teres minor (2),
supraspinatus (3)
Visit 3: Teres minor (2),
supraspinatus (3)
Visit 4: Infraspinatus (3)
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Appendix 1. Specifics of treatment for each patient. (continued)
Total #of DN Muscles Needled
Patient Visits Treatments |  (# of TPs needled per muscle) Exercises Prescribed
Movement:
Visit 1: pectoralis minor (3), | None
1 5 1 supraspinatus (2),
coaracobrachialis (1) Strength: internal rotation,
scapular row, abduction,
push-up progression
Visit 1: Pectoralis minor (2),
supraspinatus (2),
infraspinatus (1), teres
minor (2) Movement:
Visit 2: Tere§ minor (3), Anterior shoulder stretch
upper trapezius (3)
12 12 S Visit 3: Teres minor (3), Strength:
supraspinatus (3) External rotation, middle
Visit 4: infraspinatus (3), trapezius, scapular row,
supraspinatus (3) shoulder protraction
Visit 5: Supraspinatus (2),
deltoid (3)
Movement:
Visit 1: Pectoralis minor (3), | Assisted hand behind back,
teres minor (3) assisted abduction, upper
trapezius stretch, levator
13 7 3 Visit 2: Upper trapezius (3), | scapula stretch
supraspinatus (3) Strength:
Visit 7: Supraspinatus (4), External rotation, internal
upper trapezius (2) rotation, forward flexion,
scapular row
Movement:
14 3 1 Visit 1: Deltoid (3) None
Strength:
Scapular row, internal
rotation, external rotation
Visit 1: Pectoralis minor (3), | Movement:
upper trapezius (3) Upper trapezius stretch,
Visit 2: Pectoralis minor (3), | levator scapula stretch,
deltoid (2), supraspinatus posterior shoulder stretch
(3) Strength:
15 8 4 Visit 3: Supraspinatus (3), | Apduction, push-up
teres minor (2), upper progression, serratus punch
trapezius (3) (supine), external rotation
Visit 7: Deltoid (3),
supraspinatus (3)
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Appendix 1.

Specifics of treatment for each patient. (continued)

_ T.ot.al # of DN Muscles Needled _ _
Patient Visits Treatments (# of TPs needled per muscle) Exercises Prescribed
Visit 1: Pectoralis minor (4),
deltoid (3), teres minor (3) Movement:
Visit 2: Supraspinatus (3), ]
infraspinatus (3), teres Anterior shoulder stretch
16 7 5 minor (2) Strength:
Visit 3: Supraspinatus (3),
pectoralis minor (3) External rotation, internal
Visit 4: Teres minor (2), rotation, middle trapezius,
pectoralis minor (2), lower trapezius, abduction
latissimus dorsi (2)
Visit 5: Pectoralis minor (3),
deltoid (3)
17 Withdrew Withdrew from study
o o Movement:
YISIt 1: Pectoralis minor (3), Anterior chest stretch
biceps (2)
. i Strength:
18 8 3 Visit 2: Infraspinatus (3), .
supraspinatus (3) Scapular row, internal
prasp rotation, external rotation,
Visit 4: Supraspinatus (3) push-up progression,
abduction
Visit 1: Pectoralis minor (3), Movement:
19 6 2 deltoid (3
eltoid (3) None
Visit 2: Supraspinatus (3), Strength:
infraspinatus (3)
External rotation, scapular
row, push-up plus, middle
trapezius, lower trapezius,
internal rotation, scaption
Visit 1: Supraspinatus (2), Movement:
infraspinatus (2) None
20 7 3 Visit 2: Supraspinatus (3),
infraspinatus (3), deltoid (2) | Strength:
Visit 3: Supraspinatus (4), | Scapular row, lower
rhomboids (4) trapezius
Movement:
Visit 1: Pectoralis minor (3), | None
rhomboids (3) Strength:
21 7 2 Middl us. |
Visit 2: Supraspinatus (3), iddle trapezius, lower
upper trapezius (3) trapezius, internal rotation,
external rotation
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Appendix 1. Specifics of treatment for each patient. (continued)

_ T.ot.al # of DN Muscles Needled _ _
Patient Visits Treatments | of TPs needled per muscle) Exercises Prescribed
Movement:
Anterior shoulder stretch
22 7 1 Visit 1: Pectoralis minor (3) | Strength:
Internal rotation, middle
trapezius, lower trapezius,
push-up progression
Visit 1: Supraspinatus (5), Movement:
upper trapezius (3) Radial nerve glide, upper
2 g 2 Visit 2: Infraspinatus (1), trap stretch, levator
deltoid (1) scapulae stretch
Visit 1: Supraspinatus (5), MoYement: _
infraspinatus (5) Assisted hand behind back
Visit 2: teres minor (2), Strength:
24 7 3 pectoralis minor (3) External rotation, middle
Visit 3: deltoid (3) trapezius, lower tr.ape2|us,
push-up progression
Visit 1: Infraspinatus (2), Movement:
teres minor (2) None
25 9 2 Visit 2: Pectoralis minor (2), | Strength:

deltoid (2)

Internal rotation, external
rotation, scapular row
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